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treated smoked: hake which was found to -contain DMN in:our previous studies!?, A
strong: peak.corresponding to DMNA. (Fig.:1): thus.confirms the identity of DMN.
Although we-have only used the technique for the determination of DMN; it is
anticipated:that other volatile nitrosamines.could be similarly. converted to the nitra-
mines and'detected by GLC. It is hoped that the extreme sensitivity of the technique
will: -be: useful. for. studymg the metabolism: of vanous mtrosamlnes as. well as for
detectmg thelr presence in: the envn'onment Ly e s e .
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»eparatlon of carcmogemc mtrosammes on Sephadex LH-ZO
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Chromatographlc separatlons are well-establlshed methods for the analy51s of
I-mtroso compounds. Thin-layer chromatography on silica gel or alumina!‘and a
ariety of'gas chromatographic methods, have been successfully utilised for the sepa-
ation and-identification: of these substances?; During our: investigations of suitable
tethods for ‘trace: ‘analysis.of N-nitroso- compounds"*" ‘we’ examined -whether gel
hromatography could be-employed as a. separation: techmque for mtrosamlnes and
ossibly‘also for the removal of mterfenng contamlnants RN -
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Materials and methods = =~ B T R O S TP S
All_. nitrosamines investigated were synthesised in our laboratory and purified
by ‘.known‘methods;ftheir» purity was established by a gas.chromatographic exami-
na.tl'on.ﬂ Fifty percent aqueous -methanol, analytical grade; was the solvent. system ‘of
choice even for highly lipophilic N-nitroso compounds such ‘as di—n‘-‘hexylnitrosémine.
© A wheat flour concentrate was prepared by extraction of rooo g of commercial
wheat flour with dichloromethane in a Soxhlet for 12 h. The solvent was evaporated
(rftatory) and the residue was partitioned in #-heptane-acetonitrile®. The acetonitrile
phase was evaporated together with 100 g of alumina (neutral). The alumina with the
adsorbed residue was filled in a’column and eluted with 509, aquecus methanol;
50 ml were collected. L
Sephadex LH-20 was allowed to swell for 12 h in the solvent and was then
packed into a 1 X 100 cm column. The gel was washed with the solvent until the
eluate showed no absorption in UV light at 230 nm. To prevent photolytic cleavage
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Fig. 1. Gel chromatography on Sephadex I.H-zo0. Column, Sephadex LH-20, 100 X 100 mm;
celuent, methanol-water (x : 1), 4.3 ml/h; sample volume, 0.5 ml. (A) 1 = 19.4 ug methylethyl-
nitrosamine; 2 = 26.4 ug methylbutylnitrosamine; 3 = 25.3 ug methylpentylnitrosamine. (B)
I = 10.5 ug dimethylnitrosamine; 2 = 14 ug diethylnitrosamine; 3 = 21.5ug di-n-propyl-
nitrosamine; 4 = 50 ug di-z-butylnitrosamine; 5 = 74 ug di-n-pentylnitrosamine; 6 == 52 ug
di-n-hexylnitrosamine. » o ' o S

of nitrosamines during chromatography, the column was screened from direct light
with black paper. The compounds were applied in a sample volume of 0.5 ml, elution
was performed at a rate of 4.3 ml/h and fractions of 2z or 3 ml were collected. Nitrosamine

concentrations in the fractions were determined by UV spectroscopy at 230-235 nm,
using a Zeiss DMR 21 recording spectrophotometer. STV Lo

Results and discussion _
As can be seen from Fig. 1, gel chromatography on Sephadex LH-zo0 resulted in

an efficient separation of all six symmetrical di-z-alkylnitrosamines under the con-
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ditions described above: Dimethylnitrosamine was eluted first, followed by dlethyl-
n1trosam1ne, di-n-propylnitrosamine and the higher: hornologues. o

.~The elution: sequence:of -the: methylalkylmtrosamme homologues follows the
same: pnnc1p1e, -thus ‘methylethylnitrosamine- is:.eluted ‘before: methylbutylnltro-»
samine whicliis followed: by:methylpentylnitrosamine. :A- similar. separatlon as that
shown-in-. Fig. 1 ‘'was. obtained ‘with the: appllcatlon of - 140-270 ,ug of symmetncal
dlalkylmtrosammes using;a'2 X 100'cm column.: .. ‘ ’

:»Whilstdialkylnitrosamine homologues Wthh dxffer in. two methylene groups
were:invariably: well iseparated, the separation-of’ nitrosamines ‘with a: difference: of
ohly‘one methylene: group ‘'was mcomplete (methylbuty + from methylpentylmtros-'
amme)

The above results indicate that the separation is not based upon a: gel ﬁltratlon
srocess.:‘Apparently the elution behaviour of symmetrical- and: unsyrnmetrical nitro-
samines under. these conditions is determined:primarily ‘by- absorphon -effects. The
iffinity of a given nitrosamine to the Sephadex LH-20 matrix increases with its lipo-
shilic: character and can be correlated with the distribution coefficient of the com-
:ounds in the system #n-hexane-aqueous buffer (ref. 6, p. I15). -

‘The usefulness of gel chromatography for the separation of mlcro-amounts of
ritrosamines from biological materials was also investigated. A similar mixture of
utrosammes was dissolved in a 2-ml ahquot of the wheat flour concentrate and applied
m'the 2 X 100 cm column. Over the whole elution range in which. nitrosamines were
o be expected, UV-absorbmg contaminants from the extract prevented the determl-
latlon of the substances in the eluate by UV spectroscopy - :

Although mlxtures of pure nitrosamines can be’ successfully separated by gel
hromatography on Sephadex LH-20, the method as described cannot be used for
he separatlon of mtrosammes from: mterfenng biological contammants :

ThlS 1nvest1gatlon was carried out under contract w1th the Internatlonal Agency
or Research on Cancer : S o , .
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